economic growth.
1 Until now, 'average earnings' have been calculated by multiplying 'day wages' from building contractor's bills by an assumed or estimated number of days worked per year to determine annual income. 2 This is compared to the prices of a basket of consumption goods in order to derive a real wage. Since the inception of such calculations in the 1930s they have thrown up a paradox. During the period of innovation and early industrialization of the eighteenth century in England, especially in the latter half, the real wage declined dramatically. Nominal wages did not increase, but prices of consumption goods did. 3 The paradox has spawned a large literature about how growth and industrialization came about, most of which has explained away any fall in living standards through the eighteenth century by asserting that income (real wages) rose or did not fall because workers worked more.
The latest estimates suggest the working year extend beyond 250 days before 1700. 4 Traditionally, the idea that at the end of the eighteenth century the working classes had been forced into harder labour by capitalism and factory discipline was at the core of Thompson's and Hobsbawm's pessimistic view of industrialization that viewed the irregularity of preindustrial work as tied up with the agency, rights and culture of the artisan. 5 In this view capital's demands made labour work harder. 6 Since the 1990s 'industriousness' has had a more positive spin, and has been thought to have started a century earlier. Jan deVries' 'industrious revolution', proposed that workers (men and women) gave up leisure and homemaking days and hours to supply labour to the 'market' after 1650. The essence of the deVries thesis is that higher labour inputs, rather than any increase in productivity, produced higher output, and that the consumption needs of market-working-families created a demand for market goods that was hitherto unprecedented. This demand for consumption goods created industrialization.
The 'industrious revolution' has been an influential and popular thesis but proving it has always been difficult. Moreover, solving the declining wage paradox has been made more complex by the fact that wage series assume that the income they depict is representative of the average worker, there have never been any substantive examples of working practice or data from the construction industry -where the wages have traditionally been collected from -with the exception of Donald Woodward's study of building craftsmen and labourers in the northern towns. Woodward found more seasonality and variation than is usually admitted and presented cases from the 1690s where men worked far fewer than 200 days.
8
In fact, there have only ever been two notable attempts to prove that industriousness increased in the eighteenth century. The first, Voth's groundbreaking use of the court depositions of eighteenth century Londoners regarding the hours at which they went to and left work, has been, until now the only empirical study of working hours at all for London in the eighteenth century. Voth showed that the length of the working day extended during the latter half of the eighteenth century, and that more Mondays were also worked because the practice of 'Saint's Mondays' declined. 9 The second, Allen and Weisdorf's much cited 2011 paper, turned the problem of lack of hours' or days' evidence on its head. 10 Assuming that the basket of goods constructed by Allen (2001) is correct and robust they showed that London building workers must have worked an increasing number of days throughout the eighteenth century to afford it.
11
This empirical approach used the prices of a consumption basket to indicate the average working year extended to as much as 270 days by the end of the eighteenth century.
Implicit but core to the Allen and Weisdorf approach is that builder's day wages, not just the annual income they would have attained, are representative of average daily income from any other occupation. In truth, there are two potential problems with this assumption. Most early modern urban workers were not in receipt of day wages but were paid by the piece (mostly for manufacturing), received commission and fees, or were retained for services. Records will never give us an indication of how many hours they put in, nor effort. 12 Secondly the number of days that builders did actually work -which would have made up their actual income has always been entirely assumed.
Further enquiry is complicated by the calculation of the working year in hours, with the possibility alluded to by Voth that they may have been extended. However, existing literature on construction hours has tended towards the view that hours of work decreased rather than increased. 13 Certainly, they did in the nineteenth century as builders agitated for an eight or nine-hour day from the 1830s. 14 Woodward found most construction work in northern towns before 1750 was carried out between 6 a.m.
and 6 p.m., although there are some instances of twelve or thirteen hours worked, but also, potentially shorter hours in winter. Tides and other units of pay were never directly measured in hours. 15 There is no record of any construction worker being paid by the hour until 1860, and the introduction of hourly pay was associated with increased hardship. 16 Voth calculated that in the 1750s there were only 208 working days of 11 hours a day on average, which rose in 1800, to 306 days a year of 11 hours in 1800. Much of the difference Voth explained through the fact that Mondays (or 53 days of holy days)
were not worked by many in the mid eighteenth century, but were by 1800. 17 Voth's evidence, sourced from London making it directly comparable, calculated 2,228 and 2,631 hours per year in 1750, rising to between 3,336 and 3,538 hours per year between 1760 and 1800, all on the basis of an 11 hour working day. 18 Voth's 'circumstantial' evidence is not robust enough to say with certainty that organizations extended work hours, and that evidence has never been offered. Moreover, there is no evidence that hours were extended in construction, and if hours were extended there then many types of worker were being paid less per hour in 1775 than they were in 12 Alchian and Demsetz, 1972, pp.777-795 However, due to lack of data they cannot draw any conclusions about working hours.
When Thompson posited an increase in working hours, he attributed it to work discipline in factories, as capital and capitalism demanded more of labour. This was represented as a loss for labour, who had previously enjoyed autonomy in deciding working hours, and by association leisure, targeting a decent income before resting again. The narrative of Saint's Mondays held that holy-days were part of the development of the consciousness of the working and artisan classes.
In the more recent scholarship there is no explicit corresponding theory or narrative about the mechanism of how capital extracted the extra hours from labour in the late seventeenth or eighteenth century. The implication of the 'industriousness' theory is that labour made the decision to participate more fully in the market or supply more Cathedral 1700 -1717, in all just under 300 pages, most of which contain weekly records of men's names, the number of days they had worked that week, and the pay given to them for that week. 29 The first book gives weekly records of men's work and The maximum possible number of days worked in any week was usually six. In some late December weeks men were paid for more than six days, but the books also indicate that those excess days may have been worked in the week after Christmas. In
May 1706 one man, Joseph Smith, a very senior and experienced mason who had worked at St Paul's since the 1690s was paid for two weeks, but no explanation is
given. These are all small occurrences however, and generally, the books are consistent, well organized, and well preserved considering the three centuries that has passed since they were used. It is not an entirely simple task to readily identify those of these numbers who were craftsmen, and those who were labourers. However, in a small number of weeks in 1706 and 1708 Kempster recorded the pay of men under headings which indicate roles and skill. The classifications included "labourers", "masons on the call", "rough layers (and their labour)", and an unclassified list of workers. These, and the notes described above enable a general classification of the skill levels and pay ranges of those in the books as follows in Table 3 . From 1706 they were both paid 28d. per day each.
At the lower end of the scale, at 18d., are mostly labourers, but also some masons.
Will Showers is listed as a mason in a St Paul's account in 1704, but he worked for these years for Kempster at 18d. a day. 34 Charles Thurland, also paid 18d a day, who was related to Kempster, was listed as a labourer in the same account. It is possible that a significant number of the men at 18d. a day may have been masons rather than labourers. Sam Lightfood (Ledford) appears with Showers many times, and his father was apprenticed a mason, but there is no way to be certain of these skill levels. Whilst
Kempster's team was working, the cathedral commissioners hired and paid directly large numbers of labourers to assist all trades and do general laboring across the site. This implies that the working year could not have been a full 52 weeks for all men, and that this seasonal restriction was a structural bound to the demand for labour in the construction industry. For masons, over this first decade of the eighteenth century the average in Kempster's books is 48.2 weeks, or 289 days, which may be a good indication of the limit of available work. 
IV
In terms of hours of work, reputedly, the bell at St Paul's rang at 6am, 1pm, and 6pm, implying an eleven-hour work day given breaks. 39 The Middle Temple's records from June 1722 have a bill from Edward Stanton, mason, who was close to Kempster, which details half a day's work for a mason and three hours for a labourer costing a total of 2s. 40 If masons were charged out at 3s. a day and labourers at 2s. a day (as was the rate in the other accompanying lines of the bill), then this would imply the amount for the labourers' three hours was just 6d., and it follows that three hours was a quarter of a day and 12 hours was a full day. Given the St Paul's bell evidence it 38 These records are not in the same weekly format as the Kempster ones, rather a quarterly figure of number of men and number of days is given. seems a plausible working assumption that of those 12 hours 11 were worked.
Therefore, if a man worked six days he would have put in around 66 hours of hard physical labour, hauling stone and barrows around as well as fitting delicately wrought irons and precision cut ashlars. This is a higher number of hours than nineteenth century workers toiled, and frankly it would be hard to believe that anyone could be productive for that amount of time at that level of physical and mental output. Indeed, it was assumed in the past that most of the population lacked the nutrition to do so.
41
Half days were common, both in bills and account, and they are common in Kempster's records, but there does not seem to have been a capacity or allowance for 'overtime', as there was in the Royal Naval Dockyards. There is no evidence from later records that the hours of work were extended. 42 For those who worked by task, the likelihood is that they followed the same work day, as most task work was carried out on the same sites, although we have no way or evaluating or evidencing this. For the vast majority, we should view a six day, 66-hour week as the upper bound on work hours in construction. However, it is not the case that everyone worked all hours. A useful indication of industriousness might be the number of days a man worked when he was on site in a week. The weekly figure is important because it might tell us if casual Saint-Mondays or other days were keeping labour inputs low as the traditional story has always implied. The measure has a potential as an indicator of labour supply, but not a perfect one, as it we cannot tell the difference between days that were not worked because Kempster was economizing on wages by telling some men not to come in on some days, or whether men were choosing leisure. However, if a lot of Mondays were being taken off as leisure we would expect this figure to be well below 5. Table 7 shows the average number of days worked when on site, calculated as a mean average of the number of days worked per week, using only the weeks where work was recorded, and excluding Christmas and the Easter weeks.
The number (an average of 5.2) implies that there were not a lot of Saint Mondays, but the average and the patterns also suggest that that a sixty-six-hour working week might have been physically too demanding or depleting, and in the long run somewhere between a fifty and sixty-hour week was more achievable. Generally, men worked hard when they were employed. As the figures are higher in the latter two years, when there were higher numbers of men on site also it seems plausible that the industriousness was determined by Kempster's demand for skilled labour as well as any leisure preference. The implication is that the working week was boundedpossibly in this case by their ability to supply hours of skilled hard physical labour. If the working year was bounded by the seasonal low demand for workers in January, and the working week by the ability of men to sustain or supply labour, then the number of days most men, or the average men could work would have been at maximum, 48.2 weeks of 5.2 days, or just 250.6 days. A 250-day working year was a likely maximum in construction -but, again, only if all men would have the opportunity to work all weeks. The clear evidence is that they did not.
V
As table 8 shows the average number of weeks actually worked by all men was about half of the maximum possible over the five years. Whilst the number of days in a week worked might be a useful indicator of industriousness, the number of weeks, beyond seasonal factors discussed above, is much more likely to have been influenced by the demand for labour. There are two main reasons why the contractors demand for men would vary. Firstly, as discussed above, stage dependent skill requirementsalthough it will be noted that the average of those paid the same rate is low, so any substitutions of skill are essentially for the same level of, or close to the same level of skill. Secondly to handle increased work intensity, either because of problems encountered, a new deadline or increased contract scope extra men would be needed, and unless they made themselves indispensable to the team they would go again when the demand slacked off, and those with stronger ties would remain. 44 Since the work Kempster as doing was of a specialist nature this may have been the case to a greater degree than on a site where there were homogenous skill requirements.
Assuming that those that stayed with Kempster for the long term were a good match for his skill requirements and team composition, those that departed presumably did not match as well. Kempster's books imply that men were working only a small part of the year with Kempster, and then, although work was still available for their level of skill, they left the team. Only a small number of men sustained a long relationship with him at this site (only 10 present in October 1700 were still employed at all in 1708-9). At this point the rest faced the search for new work, or they may have had work lined up. We have no way of knowing, however it seems clear that the number of weeks work will have been affected by frictional costs -search and matching -as well as labour demand. We can't presume that men always took up work at the same or better rate elsewhere because within Kempster's own team there are examples of men having taken a lower rate to remain. Through October to December 1700
Thomas Bayley and Thomas Lutter earned 26d. per day. When they started work again in early 1701 they were paid 24d. per day and remained on that rate throughout the whole of 1701 and 1702. They earned 26d. per day each again from 1706.
45
44 Given the figures' noticeable difference from the established economic history literature its worthwhile entertaining the idea that Kempster was just bad at managing his team or paying rates too low to keep good men. Since the results are the geometric staircase at St Paul's this is a hard argument to sustain, particularly since Kempster became an office holder as head mason at St Paul's in the years after this. 45 And see the description of William Stonhouse's day rates in Section 1, above. If work at a particular skill level was available, why was there so much churn among the team at St Paul's? Men joining the team will not have been as effective as those already there until they had settled in. Having so many men come and go creates uncertainty, inefficiencies, and extra monitoring. The records suggest that the matching of men to work tasks or employers was not smooth, and they also suggest that search costs were high for the craftsmen and for Kempster. working for Kempster, or that they worked for him during October -or the start of the busiest quarter. However, this dataset is heavily biased towards October, as the first (and so the longest serving) entries are from October, and in 1706 the largest intake of new workers were also in October. Further analysis will be carried out to control for the specialist nature of the work and the men in this team before conclusions can be drawn on this. The second factor that influenced the number of days they worked was tenure. As a very crude measure in trying to establish which groups or skill levels might have had more changes or searches for work table 10 gives the coefficient for variation in the number of days worked by skill group set. Generally, there is an inverse relationship between the dispersion of the observations and the actual number of days worked, but small numbers at the high end of the distributions, and too little information about demand or supply factors in determining the number of days worked by each skill level make this too fragile to confirm as a correlation. It does however confirm that regular employment for these specialist craftsmen was far from the norm. 
VI

VII
Building construction workers were never more than about 8 per cent of the population, and this data comes from the very early eighteenth century, so do these finding have any bearing on theories about industriousness and industrialization? In short, yes, because at present we use builders wages as a proxy for the average of all wages. If the amount they earned per day was lower, and the number of days they worked were fewer then annual incomes would have been about 40 % lower than the current predicted £31.00 -£37.00 for craftsmen, and £20.00 -£25.00 for labourers (table 11) . What we have thought of as a labourers income was actually a craftsman's.
On this basis a 'respectability' basket could only have been attained by craftsmen, not labourers. 50 The implication for 'divergence' debates could be profound, but is that household composition, substitution and prices may also have been different to what we currently think. London was predominantly a service economy in the eighteenth century. There is no evidence of holy or saints days in the accounts of those who transacted with the service economy, but some of the seasonal and search effects would have had a similar effect as in construction. Significant groups would have included those who 50 Allen 'The British Industrial Revolution' pp.39-44; Prices and wages in SE England', 51 Humphries 'The Lure of Aggregates'; Merry and Baker, 'For the house her self and one servant ', pp.205-232. worked on the river in transportation and distribution, retained service workers such as porters, servants and domestic staff in large organizational institutions such as the Temples and the Hospitals, and those privately retained by individuals. River workers working year was as bounded as construction ones, with weather and supply of transported goods constraining demand at Candlemas. Slower demand for goods impacted demand for the service workers who sold, packaged, counted, or processed them. Of course, how retailers and sales personnel experienced this seasonality needs more research. Workers who were permanently employed or salaried were usually so on wages significantly lower than day wage projections.
51
Calculating early modern income, or the 'real wage' on 250 days of pay distorts our understanding of early modern labour markets, both the levels of income, and the means and amount of employment. In order to continue believing in an 'industrious revolution' in London we need to understand the mechanism by which casually hired workers, or those who worked for commission or piece reduced their search costs or worked longer hours. In construction it may well be that a process of consolidation in the industry increased firm size and allowed more retained workers. We know that this did not happen until the 1820s, however. For workers who were retained we need evidence about how their working hours and days were extended, and if they were paid any more. If retained workers were worked harder without increase in pay the implications for theories of 'industriousness' and demand led development will be significant.
